Opposing roles of syndecan-1 and syndecan-2 in polyethyleneimine-mediated gene delivery.
Polyethyleneimines (PEIs) are efficient non-viral vectors for gene transfer. Heparan sulfate proteoglycans have been proposed to be the cell-surface receptors for PEI.DNA complexes (polyplexes). Here, we investigated if syndecan-1 (SDC1) and syndecan-2 (SDC2) are involved in PEI-mediated transfection. Following addition of polyplexes to HEK293 cells, green fluorescent protein-tagged SDCs rapidly formed clusters with PEI that were dependent of lipid raft integrity. However, although SDC1 overexpression slightly enhanced PEI-mediated gene expression, SDC2 dramatically inhibited it. Confocal microscopy analysis showed that SDC1.polyplex endocytosis occurred within minutes after addition of polyplexes, whereas SDC2.polyplex endocytosis took hours. Expression of SDC1 cytoplasmic deletion mutants revealed that the SDC1 cytoplasmic tail is required for gene expression, but not for clustering or endocytosis, whereas overexpression of SDC1/SDC2 chimeras showed that the SDC2 ectodomain is responsible for the inhibitory effect on gene transfer. This study provides evidence that SDCs may have opposing effects on PEI-mediated transfection.